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in studying the laws of storms on the basis of these investiga¬ 
tions. Meteorological observations are made at the Treaty 
Ports and transmitted to the observatory, and the hope is enter¬ 
tained that the number of ports from which such information is 
telegraphed will be greatly extended ; for there is no meteoro¬ 
logical service in China, and the data at present collected is 
insufficient. 

The Manchester Literary and Philosophical Society was 
founded so long ago as February 28, 1781, the number of 
original members being twenty-four. Some interest, therefore, 
attaches to the complete list, just issued, of the members and 
officers from the institution of the Society to April of this year. 
In the same publication are bibliographical lists of the manu¬ 
script volumes dealing with the affairs of the Society, and of the 
volumes of the Memoirs and Proceedings issued by the Society. 
There are also two appendices setting forth the original rules 
adopted and the objects of the meetings. 

In looking through the Transactions lately received from three 
local scientific societies, the fact is brought to mind that 
practically all such societies are concerned with natural history, 
scarcely any attention being paid to physical science. In the 
Transactions of the Leicester Literary and Philosophical 
Society are papers on bacteria and their importance in nature, 
Coleoptera of Bradgate Park, and insects in relation to the 
fertilisation of flowers. The Natural History Transactions of 
Northumberland, Durham, and Newcastle-upon-Tyne—the 
publication of the Tyne-Side Naturalists’ Field Club, founded 
fifty years ago—contains papers on Entomostraca collected in 
the Solway district and at Seaton Sluice, Northumberland, 
during 1894, a catalogue of the spiders of Northumberland and 
Durham, and the results of a systematic study of pollen. In the 
Transactions of the Norfolk and Norwich Naturalists’ Society 
are several really valuable papers. The President, Mr. H. D. 
Geldart, devotes his address to the consideration of the distribu¬ 
tion of flowering plants in the Arctic regions, and strives to show 
that the commonly accepted hypothesis of the migration to and 
fro of the Arctic flora with the greater or less intensity of cold is 
not consistent with facts, but that plants have held their own in 
their old localities in spite of the intense glaciation to which 
they have been subjected. Mr. Geldart is also associated with 
Colonel Feilden in two interesting papers on Arctic Botany. 
Among other papers are some instructive notes on the 
Flora of Great Yarmouth and its neighbourhood, by Mr. G. 
B. Harris; and Mr. Stacy Watson contributes an account 
of the herring fishery from that port and Lowestoft. Some 
observations on the rare New Zealand Owl, Sceloglaux albifaces, 
in captivity, with a figure, are contributed by Mr. J. H. Gurney, 
and Prof. Newton follows with a note on an early record of the 
breeding of the Spoonbill in Norfolk ; while Mr. Miller Christy 
notes a reference to an occurrence of a Narwhal in the same 
county in the year 1588. A list of the Mollusca of Norfolk 
is given by Mr. Mayfield; Mr. Preston continues his long 
series of Meteorological Notes for the neighbourhood of Norwich ; 
and Mr. Southwell describes interesting recent additions to the 
Norwich Castle Museum. 

The Journal of the Asiatic Society of Bengal (vol. lxv. part 2, 

66) contains an investigation of the decomposition of aqueous 
olutions of sodium hypochlorite at the temperature of boiling 
water, by Jyotibhushan Bhaduri. It is of interest that solutions 
containing from 1*5 to 1*7 per cent, of the hypochlorite, 
decompose less rapidly than those of any other concentration. 
The decomposition results in the formation not only of sodium 
chlorate, but also of considerable quantities of free oxygen. 

In the current number of the Comptes rendus M. A. Leduc 
gives an account of some further experiments on the densities 
of oxygen and nitrogen, the repetition of the determinations o 
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the latter being necessitated by the discovery of argon. The 
nitrogen was prepared from four distinct sources (ammonium 
nitrate, ammonium nitrite, nitric oxide, and ammonia), every 
possible precaution being taken to ensure the purity of the gas. 
For the flask employed, all. the weights of nitrogen found fell 
between 2*8467 grams and 2*8474 grams, the mean result 
corresponding to a relative density of 0*9671 (air=i). The 
experiments with the oxygen obtained by the electrolysis of 
potash solution were also repeated, greater precautions being 
taken to remove all traces of hydrogen, while, in a second set 
of experiments, oxygen obtained by the action of heat upon 
potassium permanganate was employed, the mean relative 
density being 1*10523, a slight increase on the earlier results. 
By taking the values found for the densities of chemical and 
atmospheric nitrogen, together with the results of M. Schloesing, 
iun., on the ratio of argon to nitrogen in atmospheric nitrogen, 
the value 19*8 is found for the density of argon compared with 
hydrogen. The close agreement between this and the value 
found directly (19*94), affords a useful check upon the results. 

The additions to the Zoological Society’s Gardens during the 
past week include a Sykes’s Monkey ( Cereopithecus albigu- 
laris , d ) from West Africa, presented by Mrs. Gooding ; a 
Squirrel Monkey (Chrysothrix sciurea) from Guiana, presented 
by 'Mr. James W. Wells; a White-fronted Lemur ( Lemur 
albifrons) from Madagascar, presented by Mr. Richard A, 
Todd ; a Red-bellied Squirrel [Sciunts variegatus) from Mexico, 
presented by Mr. James Meldrum; a Vulpine Phalanger 
(Trichosurus vulpecala) from Australia, presented by Mr. 
George Turner ; two Brown Mynahs ( Acridotheres fuscus) from 
India, presented by Mr. H. Nowell ; a Mute Swan {Cygnus 
olor) 9 British, presented by Mr. J. Culling ; a Hawk’s-bil led 
Turtle ( Chelone imbricata) from tropical seas, deposited. 


OUR ASTRONOMICAL COLUMN . 

Stars with Peculiar Spectra. —A recent examination 
of some of the Draper Memorial photographs, by Mrs. Fleming, 
has resulted in finding some interesting cases of peculiar 
spectra ( Harvard College Circular , No. 12). The spectrum of 
— 39°3939 is described as very remarkable, and unlike any other 
as yet obtained. Three systems of lines cross the continuous 
spectrum. First the dark hydrogen lines and I£, then two 
bright bands or lines at approximate wave-lengths 4652 and 
4698. A third series has for the wave-lengths of its lines 3814, 
3857, 3923, 4028, 4203, and 4505, the last being faint. These 
latter six lines form a rhythmical series similar to that of 
hydrogen, and “apparently are due to some element not yet 
found in other stars or on the earth.” Balmers formula was 
not capable of representing this series, but a modification of it 
gave the wave-lengths of the lines as 3812, 3858, 3928, 4031, 
4199, and 4504. The only other line found in the spectrum was 
4620, being apparently independent of the series just men¬ 
tioned. The star R.A. (1900) I2h. 26*9in. Deck - 57 0 1' is a 
new variable in Crux. Its period is about a year, and its photo¬ 
graphic magnitude is deduced as being 10*3 at maximum, and 
fainter than 13*2 at minimum N.G.C. 6302 was found on July 
9, 1896, to contain the bright lines characteristic of gaseous 
nebuke. The stars designated + 44^649 and -t-44°3679 have 
similar spectra, containing two bright bands “resembling, 
and perhaps identical with, those in the spectrum of f Puppis.” 
Miss Louisa D. Wells has found a new variable in Cygnus, its 
approximate position for 1900 being R.A. 21V1. 38*8m. Decl. 
+ 43 0 8\ It has a period of about forty days, and fluctuates 
between 7*2 and 11*2 photographic magnitudes. This range is 
somewhat considerable for such a short period variable. 

The Leonids.-—F rom the account of the Leonid meteors 
given in the last number of Nature, it would have been 
gathered that the shower was after all only a very ordinary one, 
the time of maximum being estimated as having occurred 
during the early part of the night of the 14th. An observer, w ho 
has written to the Dumfries and Galloway Courier and Herald 
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(November 18), seems, however, to indicate that the morning of 
the 15th was far richer in meteors, as the following extract 
indicates : “At that hour (Sunday, 3 a.m.), however, we looked 
out, and finding that a few stars were 4 on the shoot,’ began to 
watch for them. Till well after four o’clock there were not 
many visible; something like one every two or three minutes. 
By five o’clock they markedly increased, and from 5.15 to 5.45 
there was quite a shower, and between these times we counted 
over sixty meteors. Once three 4 came away ’ almost simul¬ 
taneously, and another time two flashed out together. Nearly 
all of them were very small, and had very short and very swift 
flight, and many were scarcely more than just visible. There 
was one brilliant exception that shot out from the feet of the 
Twins, and disappeared near Orion’s belt, that was of first mag¬ 
nitude, and left a red streak that remained for twelve or fifteen 
seconds afterwards. At six o’clock the meteors seemed almost 
suddenly to cease, and shortly afterwards our vigil came to an 
end.” 

M. Perrotin, director of M. Bischoffsheim’s private observa¬ 
tory at Nice, has resigned his post in order to become an 
observer at the Meudon Astro-physical Observatory. 


MR. BALFOUR ON SCIENCE AND INDUSTR Y. 

A/TR. ART 1 TUR BALFOUR was the principal guest at the 

^ Cutlers’ beast at Sheffield last Thursday evening. In the 
course of his reply to the toast 44 Her Majesty’s Ministers ” he 
referred to scientific education 'in Germany, and the relations 
between science and manufacture. It is satisfactory to know 
that these subjects are now occupying the minds of our political 
leaders, and that such sound views should be expressed on 
the value of scientific research, and the true meaning of technical 
education, as those contained in the subjoined Times’ report of 
Mr. Balfour’s speech :— 

44 1 think that, though we have not much to fear from the action 
of other nations, we have much to learn from the action of other 
nations. I have already said that I think John Bull requires 
the occasional stimulus of a panic to make him do his best. He 
is like a noble horse dragging a load, well within his weight, 
who perhaps gets a little slow in his action unless occasionally 
he hears the crack of the whip. I think that, though I do not 
envy the growth of German manufactures—taking Germany for 
example—though I neither envy the growth of German 
manufactures, nor fear the growth of German manufactures, 
though I do not think that German prosperity can be other than 
in the long run a help to British prosperity, still I am not so 
blind as to think, with regard to a nation which gives itself over 
with such fervour to everything which can by discipline and 
education promote its material prosperity, that we have nothing 
to learn by the study of its proceedings. I believe we have a 
good deal to learn, and I think it behoves us to learn it. Lord 
Rosebery desired that an inquiry should be made into the topics 
on which I am venturing to arrest your attention to-night. That 
inquiry is being made, or is partly being made, by the depart¬ 
ment of the Government concerned. I do not profess to give 
the results, of these inquiries, but it is an undoubted fact that 
the Germans do think it, rigutly or wrongly, to be worth 
while to spend money Imperially, municipally, and privately 
upon those branches of scientific research which have a direct 
bearing upon manufactures to an extent and degree absolutely 
unknown in this country, which surely ought to take the lead in 
all commercial matters. I have been informed by a gentleman 
who has recently come from an examination of these technical 
institutions in Germany that there are at this moment in Ger¬ 
many no fewer than six great technical institutions for the study 
of electrical matters alone, which are superior to anything of 
the kind which we have in this country. The witness of whom 
I speak was not a prejudiced witness. He w 7 ent to Germany 
with no preconceived views either for or against the method of 
technical instruction there pursued, and I have faithfully 
detailed to you the information I gained. I am further informed, 
on evidence the value of which I cannot for a moment doubt, 
that, while the Crovernment and the municipalities spend these 
vast sums in producing a great body of trained experts, the 
great manufacturers in Germany, to an extent altogether un¬ 
known in this country, employ a large body of investigators on 
their own account on their own premises, taking advantage of 
every discovery that can be made, and in so far as may be make 
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discoveries for themselves. I do not comment upon the fact; I 
simply state the fact to you. I should be reluctant to say how 
great is the advantage which any country thus liberally disposed 
is likely to reap. It may be that the Germans have been 
squandering their money in unremunerative investigation, and 
that they will not get in the shape of national profit any result 
for what they have done. That may be so, but I remember the 
late Mr. Bagehot’s pointing out that one of the great advan¬ 
tages that England had over every other nation in the world was 
this—that when any discovery was made, when any new outlet 
of industry was invented, the amount of disposable English 
capital was so great that England reaped the chief benefit from 
it. Now this is the question I want to put. Is not Germany, 
by bringing into existence this vast body of fine specialists, pre¬ 
paring itself to make the utmost use of any possible advances 
in scientific manufactures which may be made ? Is it not likely 
that it will have the advantage, as compared with other nations, 
in turning to account the smallest hint in any direction, in 
developing any discovery however slight, in making the most 
of any advance, however small that advance may be ? That 
question I put to men incomparably more qualified to answer it 
than I am myself.” 

44 But I think the question is worth putting in the great manu¬ 
facturing centres of this country, and I would ask them not to 
be put off—I do not think Sheffield is likely to be put off— 
but I will a c k any who read my words not to be put off with 
the idea that what is called technical instruction, by which I 
mean manual instruction in arts and crafts, however good in 
itself, has anything to do with the particular kind of education 
of which I am speaking. It has nothing to do with it. Educa¬ 
tion in the first three standards of your primary schools has more 
to do with the higher University training than the manual 
education of which I speak has to do with the technical educa¬ 
tion which I desire for the country. For the education in your 
primary schools is, after all, a necessary preliminary of your 
University education. You must learn to read, you must learn 
to write, you must learn to do arithmetic before you can take 
advantage of what Oxford and Cambridge, Edinburgh and 
Glasgow, have to give you, but still education in the three R’s 
leads up to all this knowledge, but the manual education called 
technical does not lead up to and has no relation to or connection 
whatever with that scientific education of which I speak. 
England became a great manufacturing country, the greatest 
manufacturing country which the world has ever seen, before the 
intimate relation of organised science to manufactures was 
thoroughly understood. I fear that in some quarters it may still 
be a fact that the relation between science and manufactures is 
not thoroughly grasped, and there may still be some who think 
that'money spent in what appears to be abstract investigations 
far removed from the practical things of life has but a small 
effect on national well-being and national commerce. If any 
hold that view, believe me, they are profoundly mistaken. They 
have not followed the course of human knowledge, they have 
not kept abreast of human progress, and if we have leeway to 
make up in this matter, if we have to learn a lesson which 
perhaps came easier to the Germans than it did to us, let us 
hasten, at all events, to learn that lesson completely, and then I 
doubt not we shall—even in the eyes of the most pessimistic 
critic—continue to hold that position which hitherto we have 
held unchallenged, and then British manufactures, British 
industry, British capital may still maintain throughout the world 
the supremacy they have so long held and so well deserved.” 


THE LONG PERIOD WE A THER FORECASTS 
OF INDIA . 

N days when the cut bono of everything connected with 
scientific research is subjected to the glare of criticism by a 
public which is frequently too busy to analyse or understand the 
laborious methods by which accurate knowledge is attained, the 
Meteorological Service of India poses as a happy exception to 
that of many other scientific departments in being able to demon¬ 
strate its practical utility by the success, not merely of its every¬ 
day routine forecasts, but by its unique initiation and develop¬ 
ment of seasonal or long-period forecasts of the alternate 
monsoons. 

The foundations so carefully laid by the late Mr. Blanford, 
have enabled his successor, Mr. Eliot, to realise the expectations 
he so hopefully expressed years ago regarding the important rble 
that India would play in the future development of meteorology. 
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